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In the present papers we shall introduce many properties appearing only in a special non-holonomic space of line-elements defined in the previous paper(6) (N. S.F.).
In \S 1, we shall study the connection parameters, torsion tensors and curvature tensors in a non-holonomic space of line-elements and in \S 2 find them belonging to the groupS of non-holonomic transformations under which the non-holonomic subspaces of line-elements: $X_{n}^{m}$ and $X_{n}^{n-m}$ are invariant.
\S 3 is devoted to determine the structure of the same quantities in a non-holonomic N. S., Vol. 13 (1943) , 135-167. (5) Y. KATSURAD. $A$ : On the theory in a non-holonomic system in a $FINSLb^{\backslash }B$ space (in printing). (6) This will be in the present paper referred with N.S.F. . \S 1. A non-holonomic space of line-elements.
1. The definition of a non-holonomic space of line-elements. Corresponding to a manifold $X_{n}$ referred to a coordinate system $(x^{a})$ $(a=1,2, \cdots\cdots , n)$ , let us consider a space in which the displacement of a point is defined as follows . Further if we put $9B^{\alpha}/9(ds^{a})=*\lambda_{a}^{\alpha}(x, ds),$ $(1.5)$ are written in
by the last equation of (1. 2), we get
Differentiating the above equations with respect to the $dx^{\beta}$ , we have . From this fact it follows that ..
The relation (1. 8) and (1. 9) are written as follows also:
(1. 10) $*\lambda_{a}^{\alpha}(x, s^{\prime})*\lambda_{\beta}^{a}(x, s^{\prime})=\delta_{\beta}^{\alpha}$ , $*\lambda_{a}^{\alpha}(x, s^{\prime})*\lambda_{\alpha}^{b}(x, s^{\prime})=.\delta_{a}^{b}$ .
The quantities $*\lambda_{a}^{\alpha}(x, s^{\prime})=\lambda_{a}^{\alpha}(x, x^{r})$ are considered components of the reciprocal contravariant vectors of $*\lambda_{\alpha}^{a}(x, s^{\prime})=\lambda_{\alpha}^{a}(x, x^{\prime})$ . Using the symbol *upon a function $f(x, x^{\prime})$ , we denote the functional form in the $x$ and $\underline{9^{*}}f(0_{S}^{-\frac{x.s^{\prime})}{\prime a}}=\frac{0f(x,x^{\prime})}{9x^{\alpha}}\lambda_{a}^{\alpha}$ , $\frac{0^{:*}f(x.s^{\prime})}{\circ s^{a}9s^{\prime b}}=-\frac{:f}{x^{a}}\frac{x,x^{\prime})}{9x^{\beta}}*\lambda_{a}^{\alpha}0(9*\lambda_{b}^{\beta}+\frac{9f}{9x^{\alpha}}\frac{9^{*}\lambda_{a}^{\alpha}}{9S^{b}}$ , accordingly $\frac{9*f(x.s^{\prime})}{9S^{a}9S^{b}}--\frac{:f}{x^{a}}\frac{x^{\prime}}{9x'}0(x,)0^{\epsilon^{-}}*\lambda_{a}^{a}*\lambda_{b}^{8}=\Omega_{ab}^{c}\frac{9^{*}f}{0s^{rc}}$ ; $i^{\prime},$ $j^{\prime},$ $ k^{\prime}\cdots$ etc. with one another in the equations (2. 6), (2. 7), (2. 8) and (2. 9). The above results show us that the parts of the connection parameters and the base connection parameters in the non-holonomic space:
$(\Gamma_{bc}^{*a} , G_{b}^{a})$ , $C_{bc}^{*a},$ $(\Gamma_{bc}^{*a}, , G_{c}^{a},)$ , $C_{bc}^{*a}$ , , $I_{b' c}^{7*a}$ , $C_{b^{\prime}c}^{*a}$ , $\Gamma_{b' c}^{*a}$ , , $C_{b^{\prime}c^{\prime}}^{*a}$ etc.
are all the geometrical objects, i.e. the quantities $I_{bc}^{\tau*a}$ , $G_{b}^{a}$ and $C_{b}^{*a_{l}}$ are the connection parameters that give a absolute differential in the non-holonomic subspace $X_{n}^{m}$ The quantities
, $G_{c}^{a}$, and $C_{bc^{\prime}}^{*a}$ are the connection parameters that give components on $X_{n}^{m}$ of a absolute differential of a vector in $X_{n}^{m}$ along the non-holonomic subspace $X_{n}^{n-m}$ etc. We can apply the same treatment to the other quantities.
Further, under the transformation, we have In \S 1 it has been shown that the space has the following connection parameters and $\Gamma_{lc}^{*a^{\prime}}$ respectively under the transformations, we may take for connection parameters those which are replaced the parts in the quantities $\Gamma_{BC}^{*A}$ of (2. 12): $\Gamma_{bc^{\prime}}^{*a}$ , $\Gamma_{bc}^{*a^{\prime}}$ , $\Gamma_{bc}^{*a^{\prime}}$ and $\Gamma_{b^{\prime}c^{\prime}}^{*a}$ by the quantities from the first equations of (3. 3) and (1. 9), (3. 2) and (1. 8) respectively.
In this case, the connection parameters in the non-holonomic space induced from those in the original FINSLER space (in means of Cartan) become as follows $ds^{\underline{o}}=\sum_{u-1}^{m}(ct_{1}\backslash^{a})^{-}\neg 7=\sum_{u}\lambda_{a}^{a}\lambda_{\beta}^{a}dx^{\alpha}dx^{\beta}$ At first, we consider the variation of such a metric (4. 7) in the direction which is normal to $X_{n}^{m}$ .
Putting for the variational displacement of the line-elements $d\sigma^{a}=*\lambda_{\alpha}^{a}(x^{\alpha}+d_{\underline{\supset}}x^{\alpha}, \cup c^{\prime a}+d_{-}, s^{a})d(x^{a}+d_{\sim}, x^{a})$ , using the next calculation $\begin{array}{ll}*\lambda_{\alpha}^{a}(x^{a}+d_{\sim},x^{\alpha},s^{a}+d_{3}s^{ra})=*\lambda_{\alpha}^{a}(x,s)+\frac{9^{*_{\grave{\Lambda}_{a}^{a}}}}{9x^{\beta}}\lambda_{c}@_{\epsilon_{0S^{\prime b}}^{c^{\prime}}}^{9^{*}\dot{\Lambda}_{a}^{a}}--G_{c^{\prime}}^{b}\epsilon^{c^{\prime}}+ [ & ] ,\\d(d_{-}x^{\alpha})=dx^{\alpha}+(\frac{\partial^{*_{\grave{\Lambda}_{c}}\alpha}}{\partial X^{\beta}'}dx^{\beta}--\overline,-G_{b}^{d}ds^{b}+\partial^{*}\grave{\Lambda}_{c^{\prime}}^{\alpha}\partial s^{d}0_{9^{\frac{*\lambda}{s}\prime}d^{-\delta s^{\prime d)\epsilon^{c^{\prime}}+}}}^{\alpha}, [ & ] 
